Utilization of Chemically Treated Fly Ash as an Adsorbent for the Removal of Bisphenol S from the Environment by Wu, Fanqi
Ø Burning of wood chips, bark and wood fibers in 
biomass-fired power plants to generate electricity 
and process steam would result in a significant 
production of fly ash. 
Ø Wood ashes are traditionally stored in onsite 
landfills or transported to permeant landfills, which 
absorbs considerable amounts of water in the 
environment directly related to numerous 
environmental problems.
Ø The utilization of fly ash for secondary reuse had 
gained more attention to chemist as it reduces the 
environmental and economic impacts of their 
disposal.
Ø Bisphenols (A & S) are found abundant in plastic 
products, which had been discovered as endocrine-
disrupting chemicals are in some cases 
carcinogenic. 
Ø Due to its ubiquity in environment and its potential 
acute toxicity to both human and other living 
organisms, their removal is not warranted. 
Ø The study provided analysis of the adsorptive 
capacity of chemically treated fly ash in the 
removal of bisphenol S (BPS) using from the 
environment utilizing the UV-visible 
spectrophotometry. 
Ø Bisphenol S had been shows as an UV-active 
molecule. 
Ø Using the UV-visible spectrophotometry measures 
the adsorption spectra, which shows the amount of 
light at a particular wavelength absorbed by a 
specific chemical. 
Ø To develop and optimize utilization of  
environmental waste from biomass industry: fly ash 
as an absorbent for environmental pollutant 
bisphenol S using UV-visible spectrophotometry. 
Ø Chemically treated fly ash is proposed to 
significantly increase the particle surface area 
which would aid the adsorptive ability. 
Chemically treated Fly ash preparation
Ø 5 g of each of original fly ash was weighted 
on the analytical balance.
Ø Acid treated fly ash was mildly heated at 
80°C on the hot plate in the fume hood for 6 
h with 50 mL of 1M HCl. Acid-treated fly 
ash was then fully washed with deionized 
water and dried in the oven at 105 °C for 24 
h. 
Ø Base treated fly ash was mildly heated at 
80°C on the hot plate in the fume hood for 6 
h with 50 mL of 2M NaOH. Base-treated fly 
ash was then fully washed with deionized 
water and dried in the oven at 105 °C for 24 
h. 
Adsorption of Bisphenol S using chemically 
treated fly ash. 
Ø 1.0 g of chemically treated fly ash was 
weighed on analytical balance in a cleaned 150 
mL glass beaker. 
Ø The BPS stock solution (100 ppm) was added 
to the chemically treated fly ash and stirred, 
after settle down the supernatant was extracted
out using a syringe and filtered through 0.45 
micron syringe filter. The filtered solution was 
measured using the UV spectrophotometer. 
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Table 3. Analytical Figures of Merit for UV-vis Method for
Bisphenol S 
Standard Regression Equation R2
BPS y = 0.0771 x + 0.0113 0.9994
Ø UV-visible spectrophotometry method was 
successfully developed to quantify bisphenol S.
Ø pH of the fly ash is found to be essential in the 
adsorptive capacity for fly ash in the removal of 
bisphenol S.
Ø Significant decrease in concentration of the 
BPS solution after it had been subjected to the 
chemically treated fly ash was observed.
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Ø A capillary electrophoresis (CE) method is in 
progress of quantifying the BPS using the base 
treated fly ash samples. 
Ø The results from both UV-vis and CE methods 
will be compared.
Ø Other Bisphenols can also be tested towards the 







Figure 2. A) experimental set up of oven dried fly ash. B) Experimental set up of 






Figure 3. A) Varian Cary 50 UV spectrophotometer B) Experimental set up of 
extraction of mixture after mixed with acid treated fly ash. 
Figure 4. Standard Curve of BPS using absorbance at 258.0 nm with the  Varian 





Figure 5. A) Not chemically treated fly ash sample absorptive ability with bisphenol S  
stock solution (100 ppm), varies by type of fly ash. Outside fly ash (blue), low pH fly ash 
(orange), high pH fly ash (green), inside fly ash (yellow). B) and C) are sample abs 
spectrum generated by Varian Cary 50 UV spectrophotometer, B) is the spectrum of low 
pH (B) type fly ash at time 30 min; C) is the high pH (C) type fly ash at time 30 min. 
Figure 6. BPS concentration (ppm) versus time (min) varying in type of fly ash; A) 
outside fly ash sample, B) low pH fly ash sample, C) high pH sample, D) inside type fly 
ash sample. Stock BPS solution used is 50 ppm.  
Figure 7. 2M NaOH treated fly ash samples in absorptive removal of BPS stock 
solution (100 ppm), solution appears in a yellowish color. 
Figure 1. A) Chemical structure of BPS. B) double beam mode of  UV-vis spectrophotometer. 
A) B)
